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'lhe views, opuuons arrl conclusions contained in this report are those 
of the author(s) arrl should not be construed as official Deparbrent of the 
Anny positions or policy unless designated by other doa.nnentation. 
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AffiTR1!Cl' 

'lhe following report contains an analysis of historical aerial 

i:notograi:ny of the Kapalarna Military Reservation, located in Honolulu, 

Hawaii. '!he analysis focused on locating arrl identifying any potential 

contamination sources within the study area using photography from 1944 to 

1986. 

'lhe Envirollil¥=11tal Protection Agercy' s Envirollil¥=11tal Fhotographic 

Interpretation Center, in providing imagery analysis support for the U.S. 

Anny's Base Closure Envirollil¥=11tal Restoration Program, analyzed eight years 

of aerial photography at the request of the U.S. Anny Toxic arrl Hazardous 

Materials Agercy (USA'IHAMA) . Very few potential contamination sources were 

noted within the site. 'lhese include open storage areas, vehicle arrl 

equiprent storage lots, vertical tanks, stains, grourrl scars, debris, IllOllJ'Xled 

materials, arrl mi~llaneous unidentified objects. Several potential 

contamination sources were fourrl outside the site bourrlary, adjacent to the 

site. 'lhese include open storage areas, vertical tanks, stains, dnnn.s, 

coastal filling, a scrapyard, arrl a possible sewage treatment facility. 
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'Ihe Erwirornnental Fhotografirlc Interpretation Center (EPIC) , through an 

interagency agreeioont between the U.S. Erwirornnental Protection Agercy (EPA) 

arrl the U. s. Anny Toxic am. Hazardous Materials Agercy (USA'IHAMA) , has 

provided imagery analysis support of the Kapalama Military Reservation for 

USA'IHAMA'S portion of the Anny Base Closure Erwironmental Restoration 

Program. 

Archival black am. white i:hotograi:hy was acquired from the imagery 

libraries of the United states GeolCXJical SUrvey, the Defense Intelligence 

Agercy, the National Aeronautics am. Space Administration/Ames Air Force 

Base, the Agricultural Stabilization arrl Conservation Service, arrl two 

private aerial sw::vey CXJnt)a11ies. 1 

OBJEx::'I'IVE 

'Ihe objective of this report was to obtain, analyze, arrl provide to 

USA'IHAMA aerial photCXJrai:hic coverage taken between 1944 arrl 1986. Analysis 

was to concentrate upon those man-made features which may have caused same 

deleterious alteration of grourrl water or surface water quality. 

1See the References section for a canplete list of all publications, 

maps am. Itiotograi:hy used in this report. 
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On December 29, 1988, the Defense Secretacy' s camdssion on Base 

Realignments am Closures delivered :recx:mteroations to the Secretacy of 

Defense on over 100 Anny installations which will be closed or realigned 

urner the previsions of the Defense Authorization .Amemments am Base Closure 

am Realigrnnent Act. USA'IHAMA has been assigned the responsibility for 

con:Iucti.rg the environmental evaluation am restoration portion of the Base 

Closure program. 'Ihe followin3 analysis of historical aerial photography was 

corxiucted to support USA'IHAMA in obtainffi3 data for the required 

environmental :restoration assessments. 

'Ibis study incorporates am updates portions of the analysis contained 

in a previous EPIC analysis of Kapalama Militacy Reser:vation, coopleted in 

1983. Figure 1 illustrates the installation location, keyed to a photocx>py 

of a U.S. Geological SUrvey (USGS) 1:24,000-scale topographic quadran:;Jle map. 

A description of the site with the cl'lan;Jes that oocur duri.rg each imagery 

interval is fourrl in the Aerial Ihoto Analysis section of this report. 

Site bourrlaries or areas used in this analysis were detennined f:ran 

observations made f:ran the aerial photography in conjunction with collateral 

data suwlied by USA'IHAMA am do not necessarily denote legal property lines 

or ownership. 

Aerial photography of Kapalama Militacy Reser:vation was obtained to 

represent the period f:ran 1944 to 1986. Black am white photography for 

1944, 1952 am 1968 was included f:ran a previous report. Black am white 

photography for 1963, 1969, 1974, 1977 am 1986 has been obtained for this 

report. Black am white photography for 1977 am 1986 has been reproduced 

for this report. Ihotography f:ran 1963, 1969 am 1974 was analyzed but not 

reproduced due to a lack of significant dlan:Je. 

'Ihe analysis was to c:orx::entrate upon locatin3 am identifyi.rg man-made 

features that may have caused sane deleterious alteration of grOtJrrl water or 

surface water quality. Very few potential contamination sources were noted 

within the site bournary. 'Ihese included open storage areas, vehicle am 
equipnent storage lots, vertical tanks, stains, grourxi scars, debris, IOOUJned 

materials, am miscellaneous unidentified objects. Several potential 

contamination sarrces were fourrl outside the site bournary, adjacent to the 

site. 'Ihese include open storage areas, vertical tanks, stains, dnJins, 

coastal fillin3, a scrapyard, am a possible sewage treatment facility. 
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FIGURE I 
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KA~LAMA MILITARY RESERVATION 

\ 

_ A_PPROX. SCALE 1:24,000 
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MEDDX>IOGY 

A searcn of government am cxmnercial sources was urrlertaken to obtain 
the best available aerial i:notogra};ily of the installation spanninJ the 
desired time frame. '1he piotograply am other sources of infonnation used in 
this report are listed in the References section. 

'1he analysis was perfonned by viewinJ backlit transparencies of aerial 
i:notogra};ily through stereoscopes. Stereoscopic viewirg creates a perceived 
three-dimensional effect which, when CXillbined with viewin:J at various 
magnifications, enables the analyst to identify signatures associated with 
different features am environmental c:x>rrlitions. 'lhe term "signature" refers 
to a CXillbination of visible dlaracteristics (such as color, tone, shadow, 
texture, size, shape, pattern, am association) which pennit a specific 
object or c:x>rrlition to be reoognized on aerial piotograpiy. 

Riotograplic prints were made fran those years of aerial i:notograplic 
coverage that reveal significant infonnation about the installation. '1he 
analyst's firxlin:Js are annotated on overlays to prints ardjor base maps am 
described in the aocatpanyinJ text. Site boumaries or areas used in this 
analysis were detennined fran the aerial piotograpiy in conjunction with 
collateral data supplied by USA'IHAMA am do not necessarily denote legal 
prcperty lines or ownership. 

An approximate scale has been calculated for eadl print. 'lhe scale is 
expressed as a ratio of the distance between two points on the print am same 
two points on the grourd (e.g., 1:20,000, where 1 refers to a unit of 
distance on the print). 'Ibis ratio is considered an approximate scale 
because the acx::uracy of distance measurements is limited by factors sudl as 
the image distortion intrinsic to aerial piotograpiy, the expansion or 
shrinkage of the print, am the precision of the measurirg device. '1he 
approximate scale represents an average of several calculations rounied to 
the nearest humred. 

rue to factors inherent in the piotograpiic printinJ process, prints do 
not exhibit the level of detail that is visible in the original aerial 
piotograpiy. 'lherefore, sane features identified fran the aerial i:notograpiy 
may not be clearly disc::enrlble, or even visible, on the i:notograplic prints 
presented in this report. 
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'1he tenns "possible" arrl "probable" are used to irrlicate the degree of 

certainty of signature identification. "Possible" is used when only a few 

dlaracteristics are disce:mible or these dlaracteristics are not unique to a 

signature. 

disoentlble. 

"Prdlable" is used when incrementally 100:re dlaracteristics are 

No qualifyi.DJ tenns are used when the dlaracteristics of a 

signature allow for a definite feature identification. 
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AERIAL 1HJlO ANAINSIS 

'Ihe Kapalama Militacy Reservation lies northwest of Honolulu Harbor arrl 

south of the residential area of Kalihi Kai. 

SEPIDH!R 28, 1944 (FiaJRE 2) 

'Ihe installation appears active in 1944, although constniction (not 

annotated) arrl coastal fillin]' are still urrlerway arourrl the installation. 

~ storage (as) areas are loc:ated throughout the installation. 'Ihe 

resolution of the imagery is inadequate for positive identification of stored 

materials; however, nu.d1 of it appears to be piled containers. Sane 

imustrial activity arrl stainin]' (ST) are present near the conveyor in the 

northwestel:n part of the installation. A vehicle arrl equipnent storage (VFS) 

lot is loc:ated in this area as well. A pile of cylimrical objects is 

visible in the southeast co:mer of the installation. 'Ihese objects appear 

too large to be stamai:d drums; however, they are similar in shape. 

Fillin]' activity arrl debris (DB) are present north of the installation, 

possibly representin]' a nunicipal larrlfill operation. A large ditch is 

loc:ated west of the site bourrlary. 
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~LAMA MILITARY RESERVATION SEPTEMBER 28, 1944 ___ APPROX .SCALE I: 6;700 
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C - C;:m:aine__~ 

C:. - Cleared .>.rea 
D - Drums 
DB - Debr'_s 
G3 - Grc::urxi Sc3rs 
CSB - Dis.nam:..!.ed Suildin; 
LT - Llgn:c-ccned 
MM - !bln::ied Ma;car'_al 
0 - Cbjec-..s 
CS - C°9erl Storage Area 
SL - Stan:iin; Liquid 
ST - Stain . 
S-l - Sc=a;i yam 
VES - Vehicle ani Equipnem: 

Stcraqe .'u'ea 
llr - Ver..i.cal ·!anJc 
~ - We-c Grcun:i 

- ·- - Drainage 
- - - - Feao.u:e 9cundarr 

------ - Ferx:e • 
111111111111 - Re<,ecnem: 
--- - !.-is-...a.llat::.cn ~, 
------ - His-...orical Feacure • 
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AmIL J, 1952 (FIGJRE 3) 

By 1952 construction of the installation is nearly canplete. A large 

grourrl scar (GS) is present in the northwest corner of the installation. 'Ihe 

vehicle am equipnent storage area present in 1944 is no lon:Jer visible. 'Ihe 

eastern portion of the installation is rKM a neat open storage area am 
parki.rq lot (not annotated). A rn.nnber of stained/wet grourrl (~) areas are 

visible within the installation; hCMever, they do not appear to be 

associated with any specific site or activity. 

A probable scrapyard (SY) which contains IOC>Urrled scrap material (not 

annotated) is present northwest of the installation. 'Ibis feature appears 

throughout the remairrler of the pericxi of analysis am will continue to be 

annotated but will no lon:Jer be discussed. 
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FIGURE 3 
K~LAMA MILITARY RESERVATION APRIL 3, 1952 ____ ....:...:APPROX.SCALE I :5 800 
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.: - C::m:.a.L~ 
c::. - c.:.aaroo _;...--ea 
J - Druir.s 

G3 - Gr::urri Sc:lrS 
:.s-a - Di=rn::.. ed ::.uil.ciin:; 
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~ - !~ :1.a-car--=U 
C - Cb)ec-~ 
CS - Ccen 3t=raqe _;rc..a 
SL - Stan:iin:; :.i~ci 
ST - 51:lln 
5'l - s.=;> yard 
.icS - 'le!ucle an:::i :::c;t.u;:me.= 
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'IT -Ver-..::.~::ank 
WG - we,:~ 

- ·- - Drainaqe 
- - - - :ea= .:cundarf 

------- - :'e.""lCe 
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FEBmlARY 6, 1968 (FTGURE 4) 

Fhotography from 1963 has been analyzed arrl included in this year of 

analysis. By 1963, construction arrl coastal filling activity appeared to be 

conplete. In 1963, a fenced open storage area containing areas of probable 

stained/wet ground (not annotated) was first seen in the northwest corner of 

the installation. In 1963, a vehicle arrl equipment storage area arrl an open 

storage area were visible inside the northeast corner of the installation. 

Seven probable vertical tanks (VI') are located in this area, including two 

that are open arrl probably empty. 

DJring 1963 arrl 1968 little activity is present within the installation; 

havever, eight open storage areas, which all contain probable stained/wet 

ground areas (not annotated) , are visible near the installation. A revebnent 

containing four vertical tanks is present south of the installation. 

Possible drying beds for sewage treabnent are visible in this area ( first 

visible in 1963). 'Iwo ground scars are present south of the possible drying 

beds, suggesting that a breach is present. 
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KAPALAMA MILITARY RESERV~_~_ON ___ FE_BRUARY 6, 1968 
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__ ____;_A_.;..PP_.;..-RO.:....:...;.__X .SCALE I :8,300 
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C - <:=nca.ine..""S 
C:. - Cleared .;r,>..a 
D - Oruirs 
CB - Ce.br'_s 
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C;c - D~ed 3uildin:; 
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~ - M=rded l1acar'.-al 
0 - Cbjec-..s 
CS - Cpei1 S~e .'\rea 
SL - Standing Ll.quid 
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~ - We'C Ground 

- ·- - Drainage 
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--. - - Fence • 
111111111111 - ReveQle.rn: 
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;JJ\NU/\HY 29, 1977 ( F.LGURI~ 5) 

I11otCXJr.aphy from 1969 and 197'1 has been analyzed and j nc luded J11 th.is 

year. of anaJ.ysj s . Oy 1977, most of the 11otc r.i.,1ls .l~tcd within tJ1e .lt1rge 

fenced open storage. area visible in 1960 and 1969 lmve been r emoved and tl1e 

area cleared (CL) . Approximately 60- 120 stacked probable containers (C) are 

visible adjacent ·to tJie cleared area. 

and. one building has been dismantled 

Few vehicles and equjpme.11t are present 

(ffiO). Seve ral isolated s tains an~ 

present within the site. One stain is located near a fenced area in the 

easten1 portion of the site tha t contains approximately 14 light-toned (Ul'), 

nearly cylindrical objects (0) . 

In 1969, 1974 and 1977, several open storage areas we.re located outside 

tJ1e perimeter of tJie installation. In 1977, a group of approxjn1ately 75 to 

125 possible drums (D) is present witliin an ope n storage area west of the · 

installation bowldary. Probable debris and two stained/wet ground areas are 

present within open storage areas sout11 of tJ1e installation boundary. 'lhree 

revetted areas containing vertical tanks are now present south of tJie 

i11stallatio11 boundary. '11le nortliennnost tank are a was rnlder. construction in 

1969 a1ld completed in 197'1 . '11le sout11ennnost revetted tank area .is seen 

where the possible dry.i 11g beds for sewage treabnent were located i11 197'1. l\. 

small area of coas tal fill is present in a small area southwest of tl1e 

installation. 
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KA~LAMA MILITARY RESERVATION JANUARY 29, ~977 ____ A_PPROX. SCALE I :a,500 
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MAY 24, 1986 (FIGJRE 6) 

'Iwo vehicle arrl equiprrent storage areas are present. 'Ihe open storage 

area located within the western permeter in 1977 is completely cleared. 'Iwo 

open storage areas are present, as are three areas of probable debris 

(possibly scattered crates). Four small mounds of material (MM} are present 

near the open storage areas. 'Ihe fenced area which contained 14 light-toned 

objects in 1977 is no longer present. 

Open storage areas outside the installation also appear vacant at this 

tme; however, three vertical tanks, a group of approximately 30 probable 

dnnn.s arrl a stained/wet grourrl area are present in open storage areas south 

of the installation. 'Ihe central vertical tank revetment southwest of the 

installation contains standing liquid (SL). 
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KA~LAMA MILITARY RESERVATION MAY24,1986 APPROX. SCALE I : 8,§QQ 

15 

~ 

C - C::rn:.3.i. '1e..'"S 

c:. - C!aare::i .',r>..a 

J - DrJl!lS 

G3 - Gr:urri Sc:lrs 
.:So - Disnarn:!.ed 3Ui2.din:; 
m' - Lign:c-c.::ned 
:1M - Mom:ia:i :1acar-.-al 
0 - Cbjec-..:; 
-::S - Ccen S~race .>.rea 
SL - s t:an:iin; :ic;w.d 
sr - Stain . 
S-l - ~ ~,arc. 
·,"ES - Vehicle ani :::C:W.t:me.'YC 

S~race .>.rea · -
VT - Ver--iol :'ank 
~ -Wee~ 

-- · -- - Drainace 
- - - - Feam =cun:=arf 

II II l II l II l I - R.eve=e.'YC 

---- - !..s-..allac::.cn 3oun::arr 
- - - - - - - :Us-~r::.c::tl :'ea= 

CUti.!.."1e 



AERIAL ~ 

Date 
September 28, 1944 

April 3, 1952 

January 12, 1963 

Febniary 6, 1968 

october 2, 1969 

october 16, 1974 

January 29, 1977 

May 24, 1986 

MAP 

Source 
USGS 

IUBLICATICN 

Mission ooercv Orig. EPIC 

~~ Code Frcnoo ll Scale Frame ll 
IBV 10-12 1:22,000 

Original source not available 

ASCS2 EKM 206,207 1:24,000 26793,26794 

USGS3 VXJS 1:24,000 

'IOOILL4 5063 5060:18,19 1:17,000 26766,26767 

NASA/AM5 

'IOOILL 

AIRSHIP6 1010 

Name 
Honolulu, HI 

2,3 

7073:2,3 

2:5,6 

1:30,000 26773,26774 

1:25,000 26764,26765 

1:40,000 28047,28048 

Scale Date 
1:24,000 1983 

[))llison, R.M. 1983. Installation Assessment. United states Anny support 
Command. Hawaii (USASOI). U.S. Erwironmental Protection Agercy, 
Erwirornnental Ibotographic Interpretation Center. Report No. TS-PIC-82001. 

1nefense Intelligence Agency, U. s. Deparbnent of Defense 

2Agricultural Stabilization arrl Conservation Service, U.S. Department of 
Agriculture 

3united states Geological SU:rvey, U.S. Deparbnent of the Interior 

4Towill Corporation, Honolulu, Hawaii 

5National Aeronautics arrl Space Administration, Ames Air Force Base 

6Air SU:rvey Hawaii, Honolulu, Hawaii 
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